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(57)Abstract: 

PURPOSE: To obtain a transmission and scattering type optical 
device with high contrast, high luminance, and of full color. 
CONSTITUTION: A prism array 20 in which cylindrical or conical 
prisms 2 are connected in series is adhered closely on the rear face 
of the transmission and scattering type optical device equipped with 
a picture element electrode connected to a circuit element driven 
by a chrominance signal, and black absorption layers 5, 5a are 
provided on the apex part of upper plane 2W of each prism, and a 
coloring layer 3 of one color for three primary colors on the side 
plane 2V of each prism 3 of three neighboring prisms, and also, 
three coloring prisms 2 are arranged corresponding to the position 
of the picture element electrode. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]To one field of a penetration dispersion type optical element provided with a penetration scattered-light 
study material layer from which a circuit element which drives a pixel and this pixel with an external signal is 
provided, and the light scattering characteristic changes with switching which is pixels. It arranges so that the 
bottom may stick a prism array object which comprises two or more prism, A triangle or trapezoid shape where a 
basic angle has the shape of a section containing an altitude to the bottom of each prism between a base and a 
side, or an upper edge part which faces about 3 square-shaped shape or a base by which a crowning which faces a 
base was changed was changed — it being mostly considered as trapezoidal shape and, Basic angle psi^ in such 
shape and psi 2 are 65 degree<=psi-|<=90 degree and 65 degree<=psi 2 <=90 degree, In a penetration dispersion type 
optical apparatus made into an angle which is not 90 degrees, psieither [ at least ] psi 1 or 2 in the side of each 



prism. A coloring layer of Isshiki chosen from the three primary colors is provided, and three adjoining prism serves 
as a group, a group — a penetration dispersion type optical apparatus driving a ; circuit element which prism has a 
coloring layer of three colors, afid each prism is arranged respectively corresponding to three pixels, and is 
connected to each pixel with a chrominance signal which it resembled, respectively and was embraced. 
[Claim 2]To one field of a penetration dispersion type optical element provided with a penetration scattered-light 
study material layer from which a circuit element which drives a pixel and this pixel with an external signal is 
provided, and the light scattering characteristic changes with switching which is pixels. It arranges so that the 
bottom may stick a prism array object which comprises two or more prism, A triangle or trapezoid shape where, a 
basic angle has the shape of a section containing an altitude to the bottom of each prism between a base and a 
side, or an upper edge part which faces about 3 square-shaped shape or a base by which a crowning which faces a 
base was changed was changed — k being mostly considered as trapezoidal shape and, Basic angle psi 1 in such 
shape and psi 2 are 65 degree<=psi 1 <=90 degree and 65 degree<=psi 2 <=90 degree, In a penetration dispersion type 
optical apparatus made into an angle which is not 90 degrees, psieither [ at least] psi 1 or 2 each prism, It is colored 
Isshiki chosen from the three primary colprs, and three adjoining prism serves as a group, a group — a penetration 
dispersion type optica! apparatus driving a circuit element which prism is stained by three colors, and each prism is 
arranged respectively corresponding to three pixels, and is connected to each pixel with a chrominance signal which 
it resembled, respectively and was embraced. 

[Claim 3]in claim 1 or 2 — prism — trianglepole shape or a trapezoid — pillar-shaped or a polygon — a penetration 
dispersion type optica l apparatus characterized by a pillar-shaped thing. 

[Claim 4] A: penetration dispersion type optical apparatus characterized, by prism , being cone-tike .prism represented 
with a cone, a pyramid, a truricated cone, or a truncated, pyramid in claim 1 or 2. 

[Claim 5]In any 1 paragraph of claims 1-4, when height from the bottom [ in,/ for height from the bottom of prism to 
a crowning / H 0 and a section ] to a lower end of an absorption layer is made into H 1 and H 2 , respectively, A 
penetration dispersion type display satisfying 0.30 <=H 1 /Hq and H 2 /H 0 <=0.70. 

[Claim 6]A penetration dispersion type optical apparatus, wherein a penetration scattered-light study material layer 
provided in a penetration dispersion type optical element in any 1 paragraph' of claims 1-5 is a liquid crystal 
solidifying materia! complex layer by which distributee! maintenance of the liquid crystal Was carried but into a 
solidifying material matrix. 

[Claim 7]A penetration dispersion type optical apparatus characterized by a circuit element being an active device 
which consists of 3 terminal elements, such as one terminal pair network elements, such as a barista, MIM, and.a 
diode, or TFT, in any 1 paragraph of claims 1-6. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the full color penetration dispersion type display using the colorized 
penetration dispersion type optical element from which an external input is answered and the light scattering 
characteristic changes. 
[0002] 

[Description of the Prior ArtjAs a display device to which an optical property is changed from the former with 
voltage, the liquid crystal display element is known well. There is a twist nematic (TN) type liquid crystal optical 
element using the polarization film of the couple as a liquid crystal optical element especially with remarkable 
utilization, and it is used as various display devices, such as a clock, a calculator, a word processor, and a personal 
computer. 

[0003] However, since the polarization film was used for these TN liquid crystal optical elements, they had the fault 
that the loss of light is large when it is going to make a contrast ratio high, and a display would be a dark display. In 
the case of the liquid crystal optical element only for a reflection type which is used outdoors, this did not become a 
problem so much, but in the case of the transmission type liquid crystal optical element which used the back light, 
when light volume of the back light was not enlarged, there was a problem that it was dark. 



[0004]On the other hand, the dynamic scattering (DSM) type liquid crystal optical element is also known from the 
former as a penetration dispersion type liquid crystal optical element as a liquid crystal optical element which does 
not use a polarization film. These days, the liquid crystal optical element using the liquid crystal solidifying material 
complex in which distributed maintenance of the liquid crystal was carried out into solidifying material, such as a 
hardened material matrix, has attracted attention. Since a polarizing plate is not used for this penetration dispersion 
type liquid crystal optical element, light can be used effectively and the bright display at the time of a penetration is 
obtained. 

[0005] However, although light does not necessarily go straight on at the time of dispersion, these penetration 
dispersion type liquid crystal optical elements will be penetrated, and light will go straight on and penetrate them at 
the time of a penetration. For this reason, if it uses with a reflection type, in a transparent part, the background by 
the side of an observer will be easy being reflected, and if it uses with a transmission type, a background in back will 
be in sight in a transparent part, and it had the problem that visibility fell. 

[0006]Also in this penetration dispersion type optical element, to realize a display [ that it is bright and high 
contrast ] was desired. For this reason, arranging a black absorption surface behind a penetration dispersion type 
optical element, or arranging a louver, in order to enter a strong directive light from behind was also proposed. 
[0007]Behind the penetration scattered-light study material layer of a penetration dispersion type optical element 
from which an external input is answered and the light scattering characteristic changes to JP,4-165330,A, In the 
penetration dispersion type optical apparatus arranged so that the bottom may stick prism to the back of a 
penetration dispersion type element, It was considered as the prism of shape with which the prism was turned off 
near [ a part of] the crowning of triangular shape or triangular shape, and the section lacked it, the root part of 
prism near the crowning of the prism was made into the absorption surface, and the penetration dispersion type 
optical apparatus having arranged lighting behind the crowning of prism was indicated. 

[0008]To this JP,4-165330,A. . [ whether a section is the prism of the trianglepofe shape which is triangular shape, 
and psi 1 and psi 2 are made into 65 degree<=psi 1 <=87 degree and 65 degree<=psi 2 <=87 degree, and ] A section is 

the cone-like prism which is triangular shape, and the penetration dispersion type optical apparatus which is a field 
which intersects perpendicularly with the side of the cone-like prism, and is characterized by all the angles psi of 
the side concerned and bottom on the field which intersects perpendicularly with the bottom to make being 65 
degrees <= psi<=87 degrees is indicated. 

[0009]A section is used as the prism of the polygonal shape of the shape which the prism which is triangular shape 
cut and lacked near [ the ] the crowning, A penetration dispersion type optical apparatus, wherein it cut near [ the ] 
the crowning and the field of the lacked shape is made into an absorption surface, Those sections the height to a 
crowning from the bottom of the prism of triangular shape And H n , When the height from the bottom to the lower 

end of an absorption surface is made into H-| and respectively, A penetration dispersion type optical apparatus 

by which being referred to as 0.30<=H 1 /Hq<=0.70 and 0.30 <=H2/Hq<=0.70, And the penetration dispersion type 

display using for a display the penetration dispersion type optical apparatuses having arranged lighting behind those 
prism and those penetration dispersion type optical apparatuses is also indicated. 

[0010]The side view of the example of JP.4-165330.A is quoted to drawing 7 and drawing 8 . and it is shown in them 
as a conventional example. As for the numerals 1, in both figures, a lighting system and the numerals 13 of a 
penetration dispersion type optical element and the numerals 8 are observers. The section is about 3 square shapes, 
and the prism 2 of drawing 7 is the trianglepole shape prolonged in one way. In the prism 2 of drawing 8, the section 
is a trapezoid mostly. These prism 2 is connected, constitutes a prism array object, and has the root part 2Y. And 
the absorption layer 5a which absorbs light is formed near the upper surface of the prism 2, or the crowning. The 
second absorption layer 5b is formed also in the root part 2Y. 
[0011] 

[Problem(s) to be Solved by the Invention]There is a viewing angle almost symmetrical with the observer's 13 front 
direction, and the penetration dispersion type optical apparatus which has a possible display [ bright and high 
contrast ], and few light volume losses of lighting from behind will be obtained by this invention. Thus, a display 
contrast ratio and vision characteristics outstanding in accordance with the desirable penetration-reflection 
property came to be acquired easily. In the invention indicated to this JP,4-165330,A, in order to have performed 
full color-ization of that display, it was possible by forming the RGB mosaic light filter known from the former in the 
side (inside) which faces the penetration scattered-light study material layer of base glass. 

[0012]The colored presentation method the display of the pixel to a scattering state will be white by considering a 
black painting portion as coloring coating, and the display of the pixel to a transparent state will be a coloring color 
is also indicated. However, concrete composition is not indicated about the other colored presentation method, 
especially the full color method of presentation using a prism array object. In this invention, while it is good, and it is 
a high contrast ratio and visibility performs a high-intensity display, it is going to attain full color-ization of image 
display. 
[0013] 

[Means for Solving the Problem]In this invention, a circuit element which drives a pixel and this pixel with an 
external signal is provided. To one field of a penetration dispersion type optical element provided with a penetration 
scattered-light study material layer from which the light scattering characteristic changes with switching of a pixel. 
It arranges so that the bottom may stick a prism array object which comprises two or more prism, A triangle or 
trapezoid shape where a basic angle has the shape of a section containing an altitude to the bottom of each prism 
between a base and a side, or an upper edge part which faces about 3 square-shaped shape or a base by which a 



crowning which faces a base was changed was changed — it being mostly considered as trapezoidal shape and, 
Basic angle psi 1 in such shape and psi 2 are 65 degree <=psi 1 <=90 degree and 65 degree<=psi 2 <=90 degree, In a 
penetration dispersion type optical apparatus made into an angle which is not 90 degrees, psieither [ at least] psi.-j 
or 2 in the side of each prism. A coloring layer of Isshiki chosen from the three primary colors is provided, and three 
adjoining prism serves as a group, a group — prism has a coloring layer of three colors, and each prism is arranged 
respectively corresponding to three pixels, and a colorized penetration dispersion type optical apparatus driving a 
circuit element connected to each pixel with a chrominance signal which it resembled, respectively and was 
embraced is provided. Each prism is colored Isshiki chosen from the three primary colors, without giving a coloring 
layer, three adjoining prism serves as a group — a group — prism being stained by three colors, and each prism 
being arranged respectively corresponding to three pixels, and a circuit element connected to each pixel, A colorized 
penetration dispersion type optical apparatus driving with a chrominance signal according to each is provided. 
[0014]In a penetration dispersion type optical apparatus with which this invention was colorized. It has a base part 
of a size according to a picture element electrode driven by an active device etc. at the back of a penetration 
dispersion type optical element, Prism which has a triangular prism, a trapezoid pillar, a polygon pillar, a cone, a 
truncated cone, a pyramid, and the shape of a truncated pyramid etc. is arranged, and Isshiki of the three primary 
colors of light is established in the side of each prism as a coloring layer. And light which passes a prism side face 
among lights emitted from a lighting system is colorized by a coloring layer. 

[0015]Like JP,4-165330,A mentioned above, the basic angle psi of a prism section shall be 65 degrees <= psi<=90 
degrees, and an absorption layer is formed near the crowning of prism. For this reason, light which went a 
transparent part of a penetration dispersion type optical element straight on, A section enters into prism, such as a 
triangle, from the bottom, whether it reflects on the side of prism, and when there are an absorption layer near the 
direct prism crowning and the upper surface, an absorption layer on top will be reached, only the part will reflect, 
and it wiil return to the observer side. Therefore, a viewing angle can be extracted to a front direction because the 
portion looks black. 

[0016]Thus, since it is stained by a coloring layer which light entered in prism from the side of prism, and was 
provided there in this invention, Light of lighting in back also becomes available enough, and a viewing angle is 
located in a front direction (direction which carries out a right opposite to a display), and high contrast and a high- 
intensity colored presentation become possible. It gives an outline using a figure of an example. Drawing 1 is the 
prism 2 of truncated cone shape whose section is a trapezoid. A side view of a penetration dispersion type optical 
apparatus constituted using this prism 2 is shown in drawing 2 . In these figures, in order to make it intelligible, prism 
is shown as a piece, but it is actually constituted by up-and-down depth direction of drawi ng 2 as a prism array 
object in which two or more prism has been arranged. 

[0017]In drawing 2 . 1 is stuck to a penetration dispersion type optical element and the bottom 2X of the prism 2 
with the penetration dispersion type optical element 1. 2V is the side of prism and 2W is the upper surface of prism. 
A lighting system with which 8 mainly emits a parallel beam, and 13 show an observer. The lights 9U and 9D 
equivalent to the coloring layer 3 provided on the side of prism among lights emitted from the lighting system 8 
formed in the back are colorized in prism, and enter. The light 9D cannot reach the observer 13 easily in the 
absorption layer 5. 

[0018]It is the height from the bottom 2X to a point which crosses about psi in a drawing, H n , and H 2 when H n 
extends the side of the prism 2. A basic angle [ in / in psi 1 in drawing 2, and psi 2 / one section (normal side over 
the bottom) of prism ], Hq is height from the bottom 2X to a crowning or a virtual crowning, and and H 2 is the 
height (when an absorption layer is provided on a field of the upper surface 2W) from the bottom 2X to a lower end 
of an absorption layer, it becomes H 1 !=H 2 when an absorption layer is asymmetrically provided on the side used as 

H 1 =H 2 — W expresses distance across vee. 

[0019]The angle psi (psi-,, psi 2 ) is made 65 degrees <= psi<=90 degrees by each, In a columnar prism made into an 
angle which is not 90 degrees, one of angles at least. It is cone-like prism, and it shall be a field which intersects 
perpendicularly with the side of the cone-like prism, all the angles psi of the side concerned and the bottom on a 
field which intersects perpendicularly with the bottom to make shall be 65 degrees <= psi<=90 degrees, and one of 
angles at least has preferred prism made into an angle which is not 90 degrees. Especially, it is preferred to consider 
it as 65 degrees <= psi<=87 degrees from a point of a viewing angle, and it is preferred to consider it as 75 degrees 
<= psi<=87 degrees especially. 

[0020]In the case of cone-like prism, it is usually considered as a pyramid in many cases, but six-sided a cone, a 
triangular pyramid, a pyramid, etc. may be sufficient, and a truncated cone and a truncated pyramid which a 
crowning cut and lacked may be sufficient. But if it is a dot-matrix-like pixel, it can be considered as cone-like 
prism with bottom shape according to shape of the pixel. At this time, it is good also considering not a prism array 
object that covers the whole back surface of a penetration dispersion type optical element strictly but a portion of a 
pixel as wrap prism. For example, what is necessary is just to establish a prism array object of a size (area of base) 
according to the field, when a part of panel surface has a field of a variable display. 

[0021]Like a passive matrix, when the greater part of each pixel is an indicator, it is preferred that it is the prism 
which has the bottom shape according to the picture element shape itself. However, when an opening occupied to a 
pixel like TFT is about 30 to 50%, it is not necessary to be necessarily the bottom-shaped prism according to 
picture element shape, and the bottom of prism should just cover an opening of a pixel. 



[0022]As for an absorption layer provided the upper surface or near a crowning prism, it is preferred to make it 
I-^/Hq and H 2 /Hq be 30 to 70%, respectively. That is, in the case of prism of a pyramid, on the four sides, in the 

case of triangular prism-shaped prism, it is considered as a mentioned range on the 2 sides, and is considered as a 
mentioned range. Usually, since it is made to like to become symmetrical from a transverse plane about a viewing 
angle, it is preferred that a range which angle psij and psi 2 are similarly made and in which an absorption layer is 

provided also makes each side the same. 

[0023]It sees from a point of a luminosity that a project area at the bottom of prism of an absorption layer uses 50% 
or less of area at the bottom, and it is preferred. Since a reflecting layer is further provided on the absorption layer 
and it is especially hard to aim at effective use of light when a section is a trapezoid, it is preferred to make it to 
50% or less. 

[0024]When each side makes the range of an absorption layer the same, the formation itself becomes easy. For 
example, also a case of pillar-shaped prism, and in the case of cone-like prism, a crowning or the upper surface of 
prism is placed upside down to a specific position into a coloring paint, and it can dip and manufacture. It can also 
be colored a specific part of prism using a block type mentioned later. When providing the second absorption layer 
also in a root part of prism, it is desirable to form in order of an absorption layer the second absorption layer, a 
coloring layer, the prism upper surface, or near a crowning. It is more desirable to provide an absorption layer, in 
order to obtain color light with high purity. 

[0025]It is cut in respect of being un-parallel to the bottom, and this cut position is expressed with H 1 and H 2 , and, 

in the case of prism of polygonal shape of shape which a section cut and lacked near [ that ] the crowning, let it be 
the range which was described above. For this reason, H-| and H2 are changed and the upper surface can be made 

slanting. It is also possible to make a crowning into sphere form. However, it is preferred that make it become 
symmetrical from a transverse plane, and a section makes a viewing angle a trapezoid also in this case since 
manufacture is easy. 

[0026]Although expression of cutting on account of explanation and lacking here is carried out, it is clear that it 
does not mean that this has a process of cutting, it uses in order to show made shape, and such shape may be 
manufactured by casting method, the pressing method, injection molding process, etc. A middle gestait of a pyramid 
and a truncated pyramid, for example, an upper face part, may be formed in a pan instead of a flat surface at the 
shape of a cone, and sphere form. Not only the upper surface but a part may cover an absorption layer to the side. 
[0027]Light which reached there should just be absorbed, and an absorption layer applies colorant, for example, 
should just be manufactured. It is desirable to form an outside suitable reflecting layer further and to use light of 
lighting in back effectively on the outside surface. That is, as for an absorption layer, it is desirable that it looks 
black for an observer. It may have the absorption feature of specific color wavelength other than black from a 
relation with coloring by a coloring layer provided in the side of each prism. 

[0028]Below, composition for colorization is explained. A coloring layer provided in the side of prism is made to 
introduce into an inside of prism, without reflecting light which enters from the outside of prism, and this light is 
emitted to the penetration dispersion type optical element side. For this reason, a brighter colored presentation is 
obtained. For this reason, it is desirable to give a nonreflective coat to the upper surface of a coloring layer. 
Delicate color adjustment can be performed by using together with a light filter provided in an inside of a penetration 
dispersion type optical element. Contrast is also simultaneously improvable. 

[0029]A coloring layer of Isshiki is provided in the side of each prism, and a single tier is followed, or it adjoins in the 
shape of a triangle, and is arranged, three prism colored in the side in Isshiki, red and three green and blue colors, 
respectively serves as a group, and a colored presentation object is constituted. That is, each three prism is 
arranged corresponding to a transparent driving electrode of a pixel which each makes color in Isshiki. A transparent 
driving electrode is connected to a circuit element which drives this electrically. 

[0030]There are MIM, a barista, a diode, and active devices, such as TFT, as an example of a circuit element 
connected to a transparent driving electrode, an external electrical signal is answered and it turns on and off, for 
example, and by an electric field etc. which are generated in a transparent driving electrode, a state of a penetration 
scattered-light study material layer changes, and transmission quantity of light becomes settled. About each pixel 
corresponding to three prism, color specification of a multi stage story becomes possible by carrying out a gradation 
drive with a chrominance signal required for each. 

[0031]In order to provide a coloring layer in the side of each prism, after forming a prism array object, a mask for 
coloring for each colors is made to stick with a prism array object, and it can manufacture by applying colorant from 
mask holes provided corresponding to a position of a request of the side of prism. Or it has a concave shape part 
which fits into the prism shape for every position of two or more prism with which coloring of the same color is 
performed, and at least three kinds of block types for each colors used as a female die of a prism array object are 
used as the whole. Colorant is beforehand put into a concave shape part of this block type. And prism can be made 
to stick colorant at the time of fitting. What is necessary is just to use a block type which has a concave shape part 
according to all the prism, in providing the second absorption layer in a root part. 

[0032]Befow, a penetration scattered-light study element which takes the lead in an electrooptics operation is 
explained. According to external inputs, such as voltage, heat, and a magnetic field, the characteristic of a 
penetration scattered-light study material layer changes, and a publicly known optical element which will be in a 
transmission state and a scattering state can be used for a penetration dispersion type optical element from which 
an external input of this invention is answered and the light scattering characteristic changes. For example, there is 
a liquid crystal optical element using a liquid crystal, a DSM type liquid crystal optical element using dynamic 



scattering, an electrooptics element using material of bipoiarity which has birefringence and answers an electric 
field, or a liquid crystal optical element using a liquid-crystal-resin complex in which distributed maintenance of the 
liquid crystal was carried out into a hardened material matrix. 

[0033]Since orientation treatment is not needlessness and a liquid state, there are many especially liquid crystal 
optical elements that used a liquid-crystal-resin complex for a penetration scattered-light study material layer, and 
** with easy substrate gap control and a manufacturing advantage are still more possible also for enlargement, and 
are advantageous, while dispersion performance is good. 

[0034]Below, an advance way of light is explained. First, since a coloring layer which has Isshiki of the three primary 
colors is provided in the side of prism, light which passes through this is colored. Total internal reflection of the light 
of a viewing angle range with light which enters from the observer side on the other hand will be carried out by a 
prism inner surface. Many of lights reflected on this side reach an absorption layer near a crowning, and they are 
absorbed. A conventional example of drawing 8 shows this state. It is reflected on the side of prism, light of an 
incidence angle below a specific incidence angle which becomes settled with prism repeats reflection, and the 
incident light L1 of slant from the observer side who showed by an arrow reaches the absorption layer 5a finally. 
[0035]When it sees from the observer side, by this in a transparent part of a penetration dispersion type optical 
element. Light goes straight on, total internal reflection of the light which enters at an angle of less than a specific 
incidence angle degree range that becomes settled with a refractive index which the prism has on the side of prism 
is carried out, and it is absorbed by almost entering into an absorption layer near [ the ] the crowning, or entering 
into an absorption layer directly. For this reason, in a transparent part, light hardly reaches the observer side. 
[0036]On the other hand, lighting is arranged behind a penetration dispersion type optical element, and the light 
enters from the side of prism in which it is provided, the side, i.e., a coloring layer, in which an absorption layer is not 
provided of prism, and enters into a penetration dispersion type optical element after that. In this case, all incident 
light is emitted to the observer side from a penetration dispersion type optical element side at an angle of within the 
limits of a specific angle which becomes settled with an angle of inclination and a refractive index of the side of 
prism. This incident light does not get across to an observer outside a viewing angle range which becomes settled 
by that cause directly. 

[0037]For this reason, as mentioned above, when an absorption layer is made black, neither of the lights will almost 
reach an observer and will look black to him. But since only light of the color penetrates in an angle of visibility by 
the side of an observer by making a color of an absorption layer into red other than black, blue, green, etc., the color 
is recognized. It is based on black in this invention. On the contrary, in a dispersion portion of a penetration 
dispersion type optical element, lights which enter from the observer side are scattered about as it is, and from the 
side of prism, light by lighting in back enters aslant, and are scattered about similarly. Light which goes to the 
observer side among this scattered light is recognized by observer white as it is. 

[0038]Thereby, a black or specific color and a white display are obtained. In this case, in order to obtain a black 
display on a white ground using a liquid crystal optical element which controls penetration-dispersion by impression 
of voltage, it is necessary to use a liquid crystal optical element which is a scattering state in the state where 
voltage is not impressed. A liquid crystal optical element using a liquid-crystal-resin complex etc. in which 
distributed maintenance of the liquid crystal mentioned above was carried out into a hardened material matrix is the 
best for this. 

[0039]It seems that publicly known lighting, such as a tungsten lamp, a halogen lamp, a metal halide lamp, a xenon 
lamp, a cold cathode discharge tube, the hot cathode discharge tube, LED, and EL, is begun, the light guide of the 
light of the exteriors, such as sunlight and interior illumination, is carried out to a lighting system used by this 
invention, and it may be used for it. Furthermore, what combined light guide means, such as reflectors, such as a 
plane mirror, a spherical mirror, an ellipsoid mirror, and a parabolic mirror, a lens, and an optical fiber, can be used if 
needed. 

[0040]A penetration dispersion type optical element of a penetration dispersion type optica! apparatus of this 
invention can be used if a penetration and dispersion are artificially controllable by a penetration scattered-light 
study material layer. Especially, since it is reliable, what uses a liquid crystal is preferred at low power consumption. 
What a liquid crystal pinches a liquid crystal hardened material complex layer by which distributed maintenance was 
carried out into a hardened material matrix between substrates with an electrode of a couple, and can control a 
scattering state and a transmission state by impression of voltage especially is the optimal. 
[0041] As a liquid crystal hardened material complex layer of a penetration dispersion type optical element which 
pinched this liquid crystal hardened material complex layer, if distributed maintenance of the liquid crystal is carried 
out into a hardened materia! matrix, it can be used. A liquid bubble which a liquid crystal became independent of is 
specifically formed, it may be confined in the shape of a microcapsule, those liquid bubbles may be open for free 
passage, and a portion of a hole of a hardened material matrix which a fine hole opened may be filled up with a liquid 
crystal. 

[0042]When such a liquid crystal hardened material complex layer is pinched between substrates with an electrode 
of a couple and voltage is impressed to inter-electrode [ the ], according to an applying state of the voltage. A 
refractive index of the liquid crystal changes and relation between a refractive index of a hardened material matrix 
and a refractive index of a liquid crystal changes, when both refractive index is in agreement, it will be in a 
transmission state (incident light goes straight on as it is), and when refractive indicees differ, it will be in a 
scattering state (incident light is scattered about without going straight on as it is). 

[0043]It is in a state where voltage is impressed and is specifically made in agreement [ a refractive index of a 
hardened material stiffened by place which constitutes a hardened material matrix ] with the Tsunemitsu refractive 



index (n 0 ) of a liquid crystal. 

[0044]When a refractive index of a hardened material and a refractive index of liquid crystal material which were 
obtained are in agreement by this, light penetrates, and lights will be scattered about when not in agreement 
(nebula). Since the dispersion nature of this element is higher than a case of a conventional DSM type penetration 
dispersion type optical element, it can take a high on off ratio. 

[0045]This liquid crystal hardened material complex layer usually prepares a mixture of a liquid crystal and a raw 
material of a hardened materia! matrix, What is necessary is to carry out flow casting supply, to make it harden on 
an electrode substrate, or to carry out the seal of the circumference of a substrate with an electrode of a couple by 
a sealant like the usual liquid crystal cell, to pour in and stiffen a mixture from an inlet, and to just be carried out as 
[ carry out / into a hardened material matrix / distributed maintenance of the liquid crystal ]. 
[0046]As this hardened material matrix, although there are a resin matrix, a ceramic matrix, etc., since it is easy on 
a manufacturing method and adjustment of a refractive index is also easy, use of a resin matrix is preferred. 
[0047]Especially, as a raw material of a resin matrix, using a solution which dissolved this in a liquid crystal, 
productivity is good and can apply a manufacturing method of both the above-mentioned flow casting supplying 
method and an injection method photo-curing or by heat-hardening using a photo-setting resin or thermosetting 
resin which can be hardened by a sealing system. A manufacturing method which carries out photo-curing especially 
using a photo-setting resin is preferred. 

[0048]That portion can also always be made into a light transmission state by making it harden in the state where it 
made harden or heated for this element more than a phase transition point of a liquid crystal on the occasion of this 
curing process where voltage high enough is impressed only to a specific portion. A display of arbitrary intermediate 
color (degrees of dispersion with an arbitrary degree of dispersion at the time of dispersion) can also be obtained by 
impressing voltage about middle, making it harden, or carrying out semi-hardening, where voltage high enough is 
impressed, and making hardening complete without impressing voltage after that. Fixed displays, such as a frame and 
a character, can be performed selectively by this, or a photograph image can be displayed. 

[0049]Although it is preferred to coincide them thoroughly using a penetration dispersion type liquid crystal optical 
element which coincided a refractive index of this hardened material matrix and n Q of a liquid crystal to be used, if it 

is made mostly in agreement, it is usable to such an extent that it does not have an adverse effect on a 
transmission state. Even if this has a difference of this level in order to approach a refractive index of a liquid 
crystal rather than a refractive index which a resin matrix swelled with a liquid crystal and the resin matrix itself 
originally had, it is for coming to penetrate light mostly. 

[0050]Although what is necessary is just to pattern an electrode by a desired pattern in order to use this 
penetration dispersion type optical element for a display, active devices, such as TFT, are arranged to each pixel, 
and it may be made to display various displays on it by set of a dot. 

[0051] Although this electrode usually uses both substrates as a transparent electrode, opaque electrodes, such as 
metal, may be put side by side to that part for the purpose, such as a lead of low resistance. 
[0052]In this invention, guard plates, such as a glass plate and a plastic sheet, can be laminated to the front-face 
[ of this penetration dispersion type optical element ], or back side. 

[0053]As a raw material of a hardened material matrix which constitutes the above-mentioned liquid crystal 
hardened material complex layer, especially a resin matrix, there are a monomer of various resin, oligomer, polymer 
dissolved by solvent, etc., and it mixes with a liquid crystal, is considered as a mixture, and is used. In this case, 
although it is preferred for a raw material of a hardened material matrix to dissolve in a liquid crystal, and to use a 
thing used as a homogeneous solution, what has become latex-like can be used. 

[0054]When carrying outflow casting supply of the mixture on a substrate, a solvent can be distilled off or what 
generates by-products, such as gas, at the time of hardening can be used, but in pouring in and carrying out 
postcure of the liquid crystal into a eel!, distilling off of a solvent is unnecessary within a sealing system, and it uses 
a mixture which can be hardened, without generating by-products, such as gas, at the time of hardening. 
[0055]For this reason, like the above-mentioned, it is preferred on productivity to use a photo-setting resin, and use 
of photoresist vinyl system resin is preferred especially. A thing containing acrylic oligomer which photoresist acrylic 
resin is illustrated and specifically carries out polymerization curing by optical exposure especially is preferred. 
[0056]A liquid crystal used in these cases can be said [ be / using a constituent / it / more advantageous ] for 
filling various military requirements, such as an operating temperature limit and operating voltage, although there are 
a nematic liquid crystal, a smectic liquid crystal, etc., it may use independently or a constituent may be used. In 
particular, use of a nematic liquid crystal is preferred. 

[0057]A liquid crystal used for a liquid crystal hardened material complex layer, It is preferred to dissolve a photo- 
setting resin uniformly, when a photo-setting resin is used, and or a hardened material after light beam exposure 
does not dissolve, when it is considered as what has the difficult dissolution and uses a constituent, what has as 
near solubility of each liquid crystal as possible is desirable. 

[0058]When manufacturing a liquid crystal hardened material complex layer, a hardened material matrix and a liquid 
crystal mix a raw material and a liquid crystal of a hardened material matrix, and should just use them as a mixture 
so that it may become about 25:75 to 75:25 rate, and those without liquefied should just be used as a viscous thing. 
[0059]When manufacturing a liquid crystal hardened material complex layer, can form a cell like the conventional 
usual liquid crystal display element, and can also pour in from an inlet, but A penetration dispersion type optical 
element can be manufactured with very sufficient productivity by supplying a mixture of a raw material of a 
hardened material matrix, and a liquid crystal on a substrate with an electrode, and piling up a substrate which 



counters. 

[0060]Although it can operate at 5-100 micrometers, if impressed electromotive force and contrast at the time of 
turning on and off are considered, in the case of a liquid crystal hardened material complex layer, it is appropriate . 
for a gap between this substrate to set it as 7-40 micrometers. 

[0061]Into a liquid crystal, this penetration dispersion type liquid crystal optical element may add a dichroism 
pigment, mere coloring matter, and paints, or a thing colored as a hardened material matrix may be used for it. 
[0D62]By using a plastic plate for a substrate with an electrode, a penetration dispersion type optical element of a 
long picture which uses a continuation plastic film can manufacture easily. Since a penetration dispersion type 
optical element of this invention generally becomes a size of the almost same grade as the usual liquid crystal 
display element, a cell as well as the usual liquid crystal display element is formed using a glass substrate, and even 
if it makes it pour in, there is almost no fall of productivity. 

[0063]Thus, by considering it as a penetration dispersion type liquid crystal optical element using a liquid crystal 
hardened material complex layer, A danger that an up-and-down transparent electrode will short-circuit needs to 
control neither orientation nor a substrate gap strictly like a usual TN type liquid crystal display element low, and a 
penetration dispersion type liquid crystal optical element which can control a transmission state and a scattering 
state can be manufactured with very sufficient productivity. 

[0064]This penetration dispersion type liquid crystal optical element should just impress a volts alternating current 
that arrangement of a liquid crystal changes, when impressing voltage for a drive. What is necessary is just to 
specifically impress a volts alternating current of about 10-1000 Hz by 5-1 00V. A lens, prism, a filter, etc. are 
arranged, a viewing angle may be changed or a color may be changed into the observer side of this penetration 
dispersion type optical element. 
[0065] 

[Function]In this invention, an observer's viewing angle becomes almost symmetrical from a front direction, when a 
section uses the prism of the trianglepole shape which is an isosceles triangle, the viewing angle of a longitudinal 
direction serves as the whole region mostly — the viewing angle of a sliding direction — about **20-40 degrees — 
it is equal or has an almost equal viewing angle. A viewing angle can be made symmetrical by adjusting angle 
psi 1 >psi 2 and the position (H-pr^) of an absorption layer. It is good to be considered as 30 to 70%, as H 1 and H 2 
were described above to distance H 0 to the peak which extended both side surfaces from the bottom. 

[0066]That is, it becomes the light which spreads the inside of prism, it reflects on the side of prism, and the light 
which entered into the prism side from the penetration dispersion type optical element at an angle of below the 
incidence angle theta specific seen from a normal line direction reaches an absorption layer eventually. More, the 
incidence angle theta arrives at the absorption surface 5 directly, after a small light is reflection of the smaller 
number of times. Only in these cases, light hardly reflects. Since light does not enter in prism from the exterior at 
this angle that carries out total internal reflection, and light carries out direct entering and does not go back from 
behind, it will look black. 

[0067]On the contrary, the light more than a certain degree of incidence angle will come out outside from the side 
of prism. For this reason, the light from the outside will also come into an inside, and lighting in back will appear 
directly and the observer's located in this viewing angle will not look black. 

[0068]In this case, since depth becomes short and the area of an absorption layer also becomes small, while the 
direction of the shape cut and lacked rather than the shape where the point sharpened becomes compact, 
manufacture becomes easy and it is preferred [ manufacture ]. A top cutout surface may be Yamagata and an 
absorption layer can be provided there. A crowning may be made for a section to become a circle and the prism of 
shape which combined the above-mentioned example may be used. 

[0069]In order to use the light of a lighting system effectively, when an outward reflecting layer is formed on an 
absorption layer, after light repeats reflection by this reflecting layer, it enters into prism from the side of prism 
without an absorption layer in which the coloring layer was provided. The utilization efficiency of a lighting system 
improves by this, and a bright colored presentation becomes possible. If a nonreflective coat is provided on a 
coloring layer, efficiency will improve further. 

[0070]Thus, since light is spread for a penetration scattered-light study element after condensing the light of a 
lighting system in prism effectively and colorizing to the three primary colors, high-intensity and a color picture 
without a blot of high contrast can be obtained. 
[0071] 

[Examp!e](Example 1) Are a square whose size of each pixel is 10 mm, and two glass substrates which provided the 
electrode by ITO patterned so that it might consist of a colored presentation pixel of vertical (three color xlOO) 
pixel x 100 pixels wide are used, A 20-micrometer spacer was made to intervene, the seal of the circumference was 
carried out by the sealant, and the empty cell was created. 

[0072]Seven copies of 2-ethylhexyl acrylate, and 15 copies of 2-hydroxyethyl acrylate, The product "E-8" made by 
BDH was dissolved for "DAROKYUA 1116" by Merck Co. as 24 copies of acrylic oligomer (product made from 
Toagosei Chemicals "M-1200"), and a photo-curing initiator, 64 copies were uniformly dissolved as 0.9 copy and a 
liquid crystal, and the liquid crystal mixture was manufactured. 

[0073]This liquid crystal mixture was injected into the above mentioned empty cell, ultraviolet rays were irradiated : 
with and exposed for 30 seconds, and the penetration dispersion type liquid crystal optical element was created. 
Since he is trying for the refractive index of the resin stiffened by the place which constitutes a resin matrix to 
become almost equal to n Q of a liquid crystal, this penetration dispersion type liquid crystal optical element, When 



both refractive indicees differed, the whole changed into the dispersion (nebula) state and the volts alternating 
current (AC35V, 50 Hz) was impressed to inter-electrode [ desired ] in the state where voltage is not impressed, 
only the portion was in the transmission state. 

[0074]Prism made from an acrylic of the trianglepole shape whose basic angle psi^=psi 2 =86 degree sections are 

about 2 equilateral triangles (refractive-index =1.50 and the distance across vee of W= 10 mm) The side 
(Hj=H2=37mm) was painted black from the distance H n =71.5mm crowning from the bottom to a crowning, and it was 

considered as the absorption layer 5. Furthermore, 4R for red, 4G for green, and 4B for blue were provided in order 
as a coloring layer, and the length was made into the range of about 5~37 mm on the side of prism. Fundamentally, 
the coloring layers 4R, 4G, and 4B were formed so that between the absorption layer 5 and the root parts 2Y might 
be filled mostly. However, a part for the thickness of the root part 2Y shortened the coloring layer according to it. 
The perspective view of an example of Examples 1-5 is shown in drawing 9 . 

[0075]Thus, when the formed prism 2 was stuck to the penetration dispersion type optical element 1 of liquid- 
crystal-resin distributed type, the lighting system 8 was formed and the observer's 13 viewing angle was 
investigated, in the longitudinal direction which is shaft orientations of a triangular prism, the sliding direction was 
about **30 degrees to about about **90 degrees. In the lighting by a parallel ray from behind, the luminosity was 
about 13% of a luminosity of the dispersion portion when not arranging the prism 2. And according to the coloring 
layer 3 of the red and three green and blue colors which were provided in the side of the prism 2, light was stained 
and observed for every position of each prism 2 which adjoins as shown in drawing 5. It experiments by changing 
shape slightly and this evaluation result is shown in Table 1. 

[0076]ln this invention, it is composition of the color light in which it colors by the colorization prism colored the red 
and three green and blue colors which were established corresponding to three adjoining pixels (it has the 
transparent driving electrode and circuit element which constitute a pixel), and this, and a full color color is 
displayed. A circuit element is driven with a chrominance signal, respectively. It is considered as a 1 colored- 
presentation pixel by the pixel of three colors of RGB. Those arrangement can be used as the rectangle of about 
one row, or ** type. In the case of cone-like prism, both forms can be used, but in the case of a columnar prism, the 
rectangle arrangement is more preferred. The prism of rectangle arrangement was used in the columnar prism of the 
following examples. 
[0077] 
[Table 1] 
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[00783(Examp!es 2-5) Instead of the prism made from an acrylic of Example 1, the prism made from glass of lead 
with a high refractive index (refractive-index =1.84) is used, shape is changed further, and the result of having 
experimented in the viewing angle and the color characteristic is shown in Table 2. 
[0079] 
[Table 2] 
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10.0mm 


± SO- 


13% 





[0080]The number of times in which the light which entered with the degree theta of incidence angle from the 
observer 13 side reflects Example 5 on the side of the prism 2 is equivalent to 5 or less times of examples, and 
Examples 6-8 are four or less reflecting times, 3 times or less, and 2 times or less of examples, respectively. 
[0081](Examples 9-16) When the prism 2 in which the reflecting layer 7 was formed on the outside surface of the 
absorption layer 5 of Examples 1-8 was used, use of a light from behind increased and the still brighter colored 
presentation was obtained as compared with the case where neither forms the reflecting layer 7. 
[0082](Examples 17-24) It replaces with the prism of the trianglepole shape of Examples 1-8, The bottom which 
corresponds to each picture element shape is a square, an absorption surface is established near the crowning of 
the 4 sides of the prism of the shape of a pyramid of a symmetric figure, and the result of having experimented in a 



viewing angle and color specification is shown in Table 3 using the prism which provided the coloring layer of red and 
three green and blue colors in the 4 sides of three adjoining prism, respectively. 

[0083]it can set to drawing 3 a t an example of this example — a sectional view is shown in part. Drawing 4 i s a 
perspective view. The absorption layer 5a provided on the upper surface 2W of prism as shown in these figures, 
There are the 2nd absorption layer 5b provided in contact with the root part 2Y of the prism array object 20 with 
which it comes to connect the prism 2, and the root part 2Y, and the coloring layers 3R, 3G, and 3B provided in the 
side (2A, 2B, 2C, 2D) of the prism 2. The angle which the side in the perpendicular section of the prism 2 and the 
bottom make is made into psi 1 and psi 2 . In this example, although the graphic display is omitted in part, it is each 

basic angle psi=psi -|=psi2 = psi;j=psi4 of the 4 sides. 

[0084] 
[Table 3] 
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[0085]Although the viewing angle of the longitudinal direction became the same as a sliding direction by this as 
compared with Examples 1-8, the luminosity improved substantially. The color characteristic has also been 
improved, a group which constitutes a colored presentation object when the pixel has been arranged in the shape of 
** (delta), although this example described the case where the pixel had been arranged in the shape of a lattice — 
what is necessary is to set each prism of prism by a pixel and just to consider it as ** arrangement 
[0086](Examples 25-32) To Examples 1-8, the section formed the trapezoid columnar prism which is a trapezoid, 
and the absorption layer was provided in the upper surface 2W. The perspective view is shown in drawing 5 . The 
graphic display of an absorption layer is omitted. The coloring layer is formed in the side of the upper and lower 
sides of prism, and 2a and 2b for every prism columns of a piece. The object for green and 4B of 4R are the coloring 
layers for blue the object for red, and 4G. This trapezoid columnar prism is connected and constitutes the prism 
array object 25. 

[0087]When the penetration dispersion type optical apparatus using this is similarly estimated as Examples 1-8, the 
viewing angle and the luminosity are equivalent to Examples 1-8, and since depth serves as 'H-pH^, it becomes easy 
to miniaturize them. Even if it used the indirectional back light, since there were few shadows by the absorption 
layer of a prism tip part compared with Examples 1-8, a luminosity did not fall. The incident side of light became 
large and the brighter display was obtained. 

[0088]When the section which cut and lacked the crowning evaluated the trapezoid shape of a double truncated 
pyramid or double truncated cone prism, a luminosity and contrast improved. 

[0089](Example 33) In the penetration dispersion type liquid crystal optical element which the size of each pixel is 
about 1 mm in square, and a total pixel number becomes from the colored presentation pixel beside 100 pixels of 
length x (three colors x 100 pixels), It was considered as the penetration dispersion type liquid crystal optical device 
using the penetration dispersion type liquid crystal optical element of the active matrix driven which formed TFT as 
a circuit element which drives each pixel. 
[0090]The bottom of the shape of prism is a square. 

It is the prism made from an acrylic of the shape of a pyramid of a symmetric figure, and they could be angle psi 1 (= 
psi 2 ) =81 °, H 0 =3.7mm, H 1 (=-H 2 ) =1.9mm, and W= 1 mm. 

It was considered as the prism which provided the absorption layer in the upper surface which was cut in parallel 
with the bottom and lacked like drawing 3 mentioned above. 

[0091]As for the viewing angle of this display, about **30 degrees was obtained, and, as for the display contrast 
ratio, about 10 value was obtained for the sliding direction and the longitudinal direction. In the lighting by a parallel 
ray from behind, the luminosity was about 17% of a luminosity of the dispersion portion when not arranging prism. 
[0092]{Example 34) The section of the shape of the prism of this example is the prism made from an acrylic of the 
trianglepole shape of about 2 equilateral triangles. 

The length on the side of the prism of angle psi 1 (=psi 2 ) =85 °, H 0 =6.2mm, H 1 (=H 2 ) =4.5mm, W= 0.5 mm, and a 
coloring layer was 4 mm. 



The pixel size of a penetration scattering type liquid crystal display element is about 0.5 mm in square, and a total 
pixel number consists of a colored presentation pixel which is vertical (three color x100) pixel x 400 pixels wide. It 
was considered as the prism which makes an absorption layer the both side surfaces near the crowning of the prism 
of trianglepole shape. 

[0093]As for about **30 degrees of sliding directions, **90 degrees of longitudinal directions, and a display contrast 
ratio, as for the viewing angle of this display, about 1 0 value was obtained. In the lighting by a parallel ray from 
behind, the luminosity was about 13% of a luminosity of the dispersion portion when not arranging prism. The high 
definition and high-intensity colored presentation was obtained. 

[0094]However, when the pixel of a penetration dispersion type optical element and the relative position of prism 
shifted, it was influenced by the displaying condition of an adjacent pixel at the time of a drive. For this reason, the 
grace about a gradation display is greatly influenced by accuracy of position. When a pixel and prism were made to 
correspond by the couple 1, it stopped however, almost influencing by the displaying condition of an adjacent pixel. 
[0095](Comparative example) A comparative example is shown in drawing 6 . In this comparative example, the color 
filter layer 11 is formed between the penetration dispersion type optical element 1 and the prism array object 25. 
1 1 R shows a color layer with 1 1 G [ red / green 3- The color layer for blue is omitting the graphic display. A color 
layer may be arranged in the shape of a lattice, and may be arranged to a single tier. A light shielding layer may be 
provided between color layers. Also in this case, the absorption layer 5a and the 2nd absorption layer 5b are formed. 

[0096]In this case, it is easy to be the planar structure mostly and to form, and the color filter layer 1 1 is 
advantageous also when combining. The prism array object in which this color filter layer 11 and a coloring layer 
were formed can be used together. A color characteristic can be adjusted further. In this comparative example, it is 
the feature that the color filter layer 1 1 is formed in the middle position of a penetration scattered-light study 
element and prism. A light shielding layer etc. are provided between each color layer, and the characteristic can be 
improved. Since there is no **** about great production time, it is effective in the ability to reduce a manufacturing 
cost. 

[009 7] Reference is made about formation of the colorization prism which is the principal part of this invention. It 
becomes difficult for forming the colorization prism array object of the size of a 0.1-mm pitch to hold the accuracy 
as compared with the case of a 1-mm pitch, although it is possible to form a prism array object at casting method 
etc. Then, the display of a big screen into pixel size of about 1 mm or more - can be considered as a concrete 
application of the colored presentation by prism. 

[0098]For example, the picture element pitch is suitable for the outdoor advertisement display device etc. in a not 
less than 10-mm thing. Since there is luminosity of enough of each color picture element, visibility becomes good. In 
the case of a pillar-shaped prism array object, since there is a viewing angle range horizontally, the visual 
recognition from the distant place distance of a certain range is attained. Cone-like prism is suitable to give 
viewing-angle nature to a front direction. And the colored presentation of high-intensity and high contrast is 
obtained. 

[0099]High contrast and a high-intensity colored presentation can be obtained in a suitable viewing angle range by 
combining with the penetration scattered-light study device of this invention using a TFT panel (10 inches - about 
15 inches). For example, it can use for wall tapestry television etc. In this case, using the colorization prism array 
object of a 0.1-mm pitch, if it uses together with the penetration scattered-light study element by TFT drive, the 
luminosity and color purity of a screen will improve by leaps and bounds. If the glass substrate of highly precise print 
processes and 0.5 mm of board thickness is used for formation of a transparent driving electrode, it is also possible 
to manufacture the panel of a big screen more. 

[01 00]Although premised on using the usual glass substrate in the above explanation, If another substrate is formed 
in the substrate of a penetration scattered-light study element itself, or a pan and an optical fiber array plate (FAR) 
is formed there, the directivity of light becomes good and the characteristic of each colorization prism of a prism 
array object can be pulled out. By using a directive good light source, performance is further improvable. 
[0101]The whole surface can also use for the segment display and the display of a figure instead of the complete 
display of a dot matrix in a relation with a picture element electrode. Also in this case, since the colored 
presentation is possible, a sign body with sufficient visibility can be provided. 

[0102](Example 35) Although the example which provides a coloring layer in the side of each prism as an example of 
this invention was shown above, not a transparent body but the gestalt to colorize is possible in the prism itself as a 
method of realizing the colorization prism of this invention, besides providing a coloring layer. In this case, it can 
form with the cast method and an injection molding method using the plastic and glass which were colorized 
beforehand. Since the process of applying a coloring layer to prism can be skipped, it is advantageous on 
manufacture. 

[0103]If it is to the prism distance across vee of about W= 5 mm, it can form with a general injection molding 
method. The following [ the detailed size used for a TFT panel, for example, a 1 mm pitch ], Using micro processing 
technology, a prism piece piece can be formed directly, and it can arrange after that in the position (position 
according to the pixel of displays, such as a penetration dispersion type) of a request of trichromatic colorization 
prism, respectively, and can connect as a prism array object, and a colorization prism array can be obtained. 
[0104]Distance-across-vee W was 10 mm, it is the prism of the shape of a truncated cone and the prism made from 
an acrylic colored piece [ every ] red, green, and blue, respectively was molded. These prism has been arranged the 
shape of a lattice, or in the shape of ** according to the pixel of a panel, and those bottoms were pasted up on the 
thin transparent substrate. Thus, the established colorization prism array object was stuck to the penetration 



dispersion type display device, and it was considered as the penetration dispersion type optical apparatus. The size 
of details presupposed that it is the same as that of Examples 1-8. When the characteristic of this penetration 
dispersion type optical apparatus was evaluated, the performance equivalent to Examples 1-8 was obtained. Since 
there was no coloring layer of a prism side face, the amount of losses of light was reduced only the part, and 
iuminosity has been improved for a while. A coloring layer can also be further provided in this colorization prism. 
[0105]In order to protect the uneven part of a prism array object in this invention, or in order to prevent invasion of 
dust, and in order, A refractive index can fill up the upper surface (or crowning) side of prism with the material which 
is mostly in agreement with atmosphere gases, such as air, and the field by the side of the lighting system of a prism 
array object can also be made almost flat. 
[0106] 

[Effect of the Invention]Whi!e it is a colored presentation and an observer's viewing angle is in a front direction 
mostly, there are few light volume losses of lighting and a bright display is obtained like the above according to this 
invention, a high contrast ratio can be obtained. 

[0107]The lighting can also use the usual back light and can also use outdoor daylight. A still brighter display is 
attained by using a reflector, a lens, etc. together and supplying a strong directive light. 

[0108]By considering it as shape which cut and lacked the neighborhood of a crowning of prism especially, it is 
small, ends, and can miniaturize, the display of a bright and white background can be obtained easily, and depth can 
also be used for various kinds of uses, such as the display for indication for home electronics, a laptop computer, a 
word processor, television, an outdoor advertising, and an outdoor marker. 

[0109]The penetration dispersion type liquid crystal optical element using the iiquid-crystahresin complex in which 
distributed maintenance of the liquid crystal was carried out into the hardened material matrix, Since penetration- 
dispersion is controlled by control of a refractive index, incident light is not absorbed, even if it is usually bright 
more than twice and enters the amount of Takamitsu as compared with the conventional TN liquid crystal display 
device etc. also in a colored presentation, the rise in heat of a penetration dispersion type optical element is hardly 
produced, and it is also reliable. 

[01 10]Various application is possible for this invention outside this within limits which do not lose the effect of this 
invention. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he perspective view showing the colorization prism which has the shape of a truncated cone. 
[Drawing 2]T he side view showing the fundamental composition of the penetration dispersion type optical apparatus 
of this invention. 

[Drawing 3] The partial sectional view of the penetration dispersion type display using cone-like prism. 
[Drawing 4] The perspective view showing some prism array objects which comprise cone-like prism (pyramid). 
[Drawing 5] The perspective view showing some prism array objects which comprise a trapezoid columnar prism. 
[Drawing 6]T he partial sectional view of a comparative example. 
[Drawing 7]T he side view of the first conventional example. 
[Drawing 8]T he side view of the second conventional example. 

[Drawing 9]T he perspective view of the penetration dispersion type display using triangiepple shape prism. 

[Description of Notations] 

1: Penetration dispersion type optical element 

2: Prism 

3: Coloring layer 
13: Observer 

5, 5a, 5b: Absorption layer 
8: Lighting system 
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[Drawing 5] 




[ Drawing 6] 




[Drawing 8] 
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